Abstract: Exposure to maternal symptoms of depression/anxiety has long-term negative consequences for child development, regardless of the contextual risk. The objective of this study was to investigate the relationship of the symptomatology of persistent maternal depression and anxiety with child dental fear. This study was nested in a cohort of adolescent mothers in southern Brazil. Symptomatology of maternal depression and anxiety was assessed during pregnancy and postpartum, when the mothers' children were 24-36 months old, using Beck Depression Inventory and Beck Anxiety Inventory. The mothers answered a questionnaire to assess dental fear in their children, and to obtain socioeconomic and demographic data. Both mothers and their children were submitted to clinical oral examination (n= 540 dyads) to obtain oral health data. Multivariate hierarchical Poisson regression analysis was used to determine associations (p < 0.05). At data collection, the prevalence of maternal depressive symptoms was 39.1%, and anxiety was observed in 27.8% of the mothers, whereas 21.6% of the children presented dental fear. In the adjusted analysis, children's dental fear was positively associated with mothers' presenting depressive symptomatology and caries experience. The depression symptomatology trajectory was not associated with dental fear, whereas mothers with persistent symptoms of anxiety reported higher prevalence of dental fear toward their offspring. The findings of symptomatology of maternal depression observed at data collection and persistence of anxiety may negatively impact the child's perception of dental fear. Mothers are the main caregivers and primary models responsible for transmitting health-related behaviors; consequently, mental disorders affecting mothers may negatively impact their children.
Introduction
Depression in adolescents is the most frequent psychiatric condition, especially among women of childbearing age. 1 Pregnancy in adolescents is considered a risk factor for symptoms of depression, considering that Vanessa Polina Pereira COSTA (a) Marcos Britto CORREA (b) Marília Leão GOETTEMS (b) Ricardo Tavares PINHEIRO (c) Flávio Fernando DEMARCO (b) pregnant adolescents present a higher prevalence of depressive symptoms than nonpregnant adolescents (16-44% vs 5-20%). 2 High levels of anxiety symptoms are also common during pregnancy 3 and in the first year postpartum. 4 Moreover, continuous exposure to maternal symptoms of depression/anxiety has long-term negative consequences for child development, regardless of the contextual risk. 5 According to the attachment theory, 6 human beings are naturally endowed with an attachment behavioral system that motivates people to bond with others in their environment, and to seek out these "attachment figures" when they become distressed. Mothers are the main "attachment figure," but if they present symptoms of depression, suboptimal interactions between mothers and infants could occur, with the children presenting more anxiety disorders and insecure attachment. 7 Offspring of anxious parents show a pattern of psychophysiological reactivity to fearful stimuli, which could be a risk factor for the development of anxiety disorders. 8 Alterations during adolescence, associated with depression symptoms, especially loss of interest or pleasure, may also lead to disinterest of the mother to take care of her child. Insecurity toward attachment may also influence the way women subjectively experience their pregnancy, presenting ambivalent emotions toward the fetus and their future maternal role. These processes may be more relevant for young mothers, considering that a strong association between insecurity of attachment and internalizing of problems, including depression, has been found in adolescents and young adults. 9 Children whose parents present anxiety symptoms are at greater risk of developing fearfulness and anxiety themselves. In addition, maternal dental anxiety status and maternal psychiatric morbidity were closely related to child dental anxiety status. 10 Regardless of whether this maternal ability is perceived in terms of personality strength or containment of affect, the most important consideration is how the functionality of the mother's personality enables her child to cope with internal fears caused by situations such as dental treatment. 11 Dental anxiety and dental fear are often referred to synonymously, and their presence in early childhood has been associated to the maternal oral condition, the presence of dental caries, and dental pain. 12 A negative dental experience can create dental fear, and, consequently, avoidance of a dental appointment and poor oral health conditions. 13 Previous results have shown that dental anxiety is related to general anxiety and high levels of general fearfulness.
14 However, there is lack of information in the literature concerning the potential role of maternal depression or anxiety symptoms and its persistence in the development of dental fear in the child. Therefore, the objective of this study was to investigate the relationship between maternal depression and anxiety symptoms, and the cumulative episodes of these symptoms during pregnancy and postpartum (children at 24-36 months), and in the development of dental fear in the child.
Methods

Study design and population
This study was done in Pelotas, a city of 342,053,000 inhabitants, located in southern Brazil. The cohort included adolescent mothers (aged 11 to 19 years old) studied ever since pregnancy and during prenatal visits. All the participants enrolled in this study attended prenatal care in the public health care system (SUS), including 47 basic health care units and 3 outpatient centers, with about 95% of the follow-up provided by SUS. More details about the methodology of the study can be found elsewhere. 15 The pregnant women were recruited between October 2009 and March 2011. The sample size was calculated based on the major aim of the study, that is, to detect the prevalence of mood disorders in a population of pregnant adolescents, by using the STATCALC tool of the Epi Info software (Center for Disease Control and Prevention, Atlanta, GA, USA). The required sample size was determined as being 758. Fifteen percent was added to offset eventual losses and refusals, and ultimately obtain a sample size of 871 participants. The present study was carried out when the children were between 24 and 36 months old; data collection occurred between June 2012 and March 2014. Maternal depression and anxiety up to the 31 st week of gestation were the only data used from previous evaluations (T1). The second evaluation (T2) considered the mother's data at the 32 nd to 37 st week of gestation, and the third evaluation (T3) analyzed 30 to 60 days postpartum; however, the data from T2 and T3 not were used in this study. The other data included in this study refer to assessments of the children between 24 and 36 months (T4).
Data collection
A pretest questionnaire was used to collect all the required and relevant information regarding personal data, socioeconomic profile, family income, educational level of the mothers, and sex of the children. The fieldwork team consisted of five graduate dental students from the Federal University of Pelotas (UFPel), who acted as examiners, and five graduate psychologist students, who served as interviewers assigned to conduct the interviews at the psychology clinic of the Catholic University of Pelotas. All the examiners and interviewers were trained, and the oral conditions were calibrated according to previously described methodology. 16 Examiner reliability was calculated using weighted kappa tests and intraclass correlation coefficients when appropriate. The mean kappa value was 0.83 for dental caries. Agreement was measured by a trained dentist with experience in epidemiological investigations, using the gold standard.
Outcome variable Dental fear in children
The Dental Anxiety Question (DAQ) validated by Neverlien 17 and adapted by Oliveira and Colares 18 consists of a single question: Do you think your child is afraid of going to the dentist? The following possible answers were provided: a. "no," b. "yes, a little," c. "yes," and d. "yes, a lot." The categories were dichotomized into "No, my child does not have dental fear" (for answers 1 and 2), and "Yes, my child has dental fear" (for answers 3 and 4).
Variables of interest
Maternal anxiety The Beck Anxiety Inventory (BAI) 19 consists of 21 questions about how the individual felt in the previous week, expressed in terms of common anxiety symptoms (such as sweating and feeling distressed). Each question has four possible answers. The BAI has a maximum score of 63; scores above 11 indicate the presence of anxiety disorders, and scores below this point indicate absence of anxiety.
Maternal depression
The Beck Depression Inventory (BDI)-II 20 is a widely used, 21-item self-report inventory designed to measure the severity of depressive symptoms, as analyzed by such factors as mood, pessimism, sense of failure, and somatic symptoms. Scores higher than 12 indicate the presence of depressive symptoms, and scores below this point indicate the absence of depressive symptoms.
Trajectories of depression and anxiety symptomatology
Data on depression and anxiety symptoms were collected up to the 31 st week of gestation (T1), and at data collection time (T4). The trajectories constructed were based on these two moments, and were scaled as follows: "always depressed" o r "a lway s a n x io u s," "n e ve r de p r e s s e d" or "never anxious," "depressed/not depressed" or "anxious/not anxious," and "not depressed/depressed" or "not anxious/anxious."
Maternal dental anxiety
The Dental Anxiety Scale (DAS) 21 is a formal scale for the assessment of dental anxiety. The questionnaire has four questions regarding a mother's feelings in relation to a dental appointment. The total scores may range from 4 to 20 and are scaled as mild (up to 11 points), moderate (12-14 points), and severe (≥ 15 points) anxiety.
Mother's dental caries experience (DMFT)
The clinical examination was carried out with oral clinical mirrors and CPI probes, under artificial light provided by a headlamp, with the mother sitting in the dental chair. Maternal dental caries was determined by using the DMFT index recommended by the World Health Organization (WHO), 22 and the outcome was dichotomized into "without dental caries" (DMFT = 0) and "with dental caries" (DMTF ≥ 1).
Child's dental caries experience (DMFS)
The child was seated in a chair facing away from the examiner, and reclining in such a manner that her or his head rested on the examiner's lap. The clinical examination was carried out with oral clinical mirrors and CPI probes, under artificial light. Early childhood caries was defined as the presence of caries experience in the child (DMFS ≥ 1).
Child dentist visit
The data was collected from the questionnaire addressing mothers, and consisted of one question: "Has your child ever visited a dentist? Yes or No?"
Co-variables
Regarding maternal schooling, the number of school years was considered and dichotomized into ≤ 4 years and 5-8 years. Data on family income were collected based on criteria for economic classification used in Brazil (CCEB), which seeks to estimate the purchasing power of individuals and urban families, and which categorizes them into economic classes (A, B, C, D, and E). 23 
Sample size calculation
The sample size was large enough to have a power of 80%, to detect a prevalence ratio of 1.6 or greater, considering a 26.5% prevalence of dental fear in children from depressive mothers, a 0.64 ratio of exposed/ nonexposed groups, and a 95% confidence interval.
Statistical methods
STATA software version 10.0 was used to perform the analyses. Associations between variables were tested with the chi-square test. In the multivariate analysis, Poisson regression with robust variance was used to estimate the prevalence ratios and 95%CI.
The variables in the final model were selected by using a hierarchical approach, in which the variables were ordered into levels to determine their inclusion in the statistical analysis. All associations were adjusted for covariates positioned in the same and upper levels of the model. In each level, the variable selection followed the stepwise backward method (Figure 1 ). For the variables to be included in the model, they had to have a p-value ≤ 0.25. The prevalence ratios and 95%CI were assessed. The theoretical model is presented in Figure 1 . Figure 2 shows the flowchart of the study. Of the 871 mothers evaluated during pregnancy, a total of 540, together with their offspring (dyads), were included in the present evaluation, resulting in a response rate of 62%. We were able to contact 584 mothers, but there were 44 losses for the following reasons: death of mother (2), death of baby (9), refusal to participate (22) , and failure to appear in 3 consecutive scheduled examinations (11). Childhood dental caries experience, child dentist visit, sex
Ethical aspects
mothers under 18 years of age provided written informed consent. Mothers over 18 years of age provided written informed consent for themselves as well as for their children. Children and mothers diagnosed with problems were also referred for treatment.
Results
Child dental fear The prevalence of dental fear in children was 21.6% (n = 114), being greater in children of younger mothers (15-18 years) (p = 0.031), and was associated with maternal dental anxiety (p = 0.022) and maternal caries experience (p = 0.010). Table 1 states that the majority of mothers were 19-23 years old (84.7%), for a mean age (SD) of 20.1 (± 2.0) years, and that most of the families belonged to economic class C (69.5%). The prevalence of dental caries was 74.4% in mothers and 15.0% in children. The presence of depressive symptoms determined at the time of data collection was 39.1%, and was associated with a higher prevalence of dental fear in children, compared with children of mothers without depressive symptoms (p = 0.042), and the prevalence of maternal anxiety symptoms was 27.8%. The multivariate analysis showed that, even after the adjustments, children of mothers with symptoms of depression had a 40% higher prevalence of dental fear than children from non-symptomatic mothers. Similarly, children of mothers with dental caries experience presented a higher prevalence of dental fear than those from mothers without dental caries (Table 2) . Table 3 presents the analytic results of the trajectories of depression and anxiety from pregnancy to the time of data collection, and their relation to dental fear in the offspring. After adjustment, chronic exposure to depression symptomatology was found to have no negative impact on dental fear. In contrast, the trajectory of anxiety symptomatology was a significant factor, considering the association between mothers presenting anxiety and higher levels of dental fear in children (p = 0.004).
Discussion
The overall results of this study showed that children whose mothers presented symptoms of depression and anxiety had a higher chance of developing dental fear. Symptoms of depression and anxiety frequently co-occur; women who report depressive symptoms are likely to also experience clinically significant symptoms of anxiety. 4 According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), the diagnosis of depression requires the occurrence of one or more episodes of depression for a period of two weeks or more, and depressed mood or loss of interest or pleasure in almost all daily activities, along with a number of other symptoms of depression, including weight loss or gain, loss of appetite, sleep disturbances, psychomotor agitation or delay, fatigue, feelings of guilt or worthlessness, and difficulty concentrating. On the other hand, anxiety is characterized as a subjective state of feelings or reactions in the face of an unknown situation.
In the present study, the presence of depressive symptoms at the time of data-collection was 39.1%. According to McGrath et al., 24 the estimated prevalence of depression in women with children is high (10%-42%), and 38% of women experience depression during pregnancy. These results are in line with the prevalence of depression disorders observed in our surveyed sample. The prevalence of anxiety in our sample of adolescent mothers was 27.8%.
The feeling of dental fear in children may be related to these maternal feelings, because the relational behavior of depressive mothers is characterized by low sensitivity, a restricted range of affective expression, and inconsistent support of the infant's budding engagement. Anxious mothers present intrusive behavior that is not appropriate for the infant's state, whereas depressed mothers show flat and withdrawn affects, and rarely engage in a true social exchange. Both styles deprive infants of the critical growth-promoting elements of a mother's sensitive style. 25 Maternal depression diminishes the quality of parent-child interactions, bearing consequences that exert an adverse influence on the infant, such as the development of fear. Depressed mothers are unable to understand their children's affective communication, and thus fail to attune themselves adequately to it. Negative affects thus become pervasive in the dyad, and eventually stabilize the negative affect in the child. Consequently, the child will interact negatively with the mother, and mutual amplification of prolonged negative emotions will ensue. 26 Dental fear is a normal emotional reaction to one or more specific threatening stimuli in a dental situation, whereas dental anxiety refers to a state of apprehension that something dreadful is going to happen in relation to dental treatment 27 ; nevertheless, they are used as synonyms. 13 The prevalence of dental fear in our study was 21.6%, similar to that of Salem et al., 28 who reported that children 3-4 years old showed 21.0% of prevalence of dental fear. Younger children lack cognitive maturity, and have no clear perception of real fear at these early ages; thus, what is reported by mothers is the best indicator of dental fear or anxiety in younger kids -the method used in our study.
Some previous studies have demonstrated that persistence of maternal depressive symptoms could have a greater negative impact on their children's health. 29, 30 The authors observed how maternal symptoms influenced the depression trajectory, leading to the development of dental fear in children, as per performance of a crude analysis; however, this association lost significance after adjustments were made. Regarding the trajectory of anxiety symptomatology, the authors observed that anxious mothers have a greater chance of having offspring with higher levels of dental fear than mothers without anxiety problems. When postpartum depression is prolonged, the adverse effects on mother-child bonding become more prominent. Specifically, the risk of abuse and neglect increase if the mother's depression is not treated. Moreover, these effects continue to impact the mother-child dyad in the long term. 31 In our study, mothers with higher levels of dental caries were more likely to have children with higher development of dental fear. A vicious cycle in relation to dental fear has long been proposed, whereby dental fear leads directly to avoidance of dental visits, resulting in deterioration of oral health, and, in turn, to problem-oriented office visits. This chain of events serves to maintain or exacerbate the person's level of dental fear. 13 Maternal depression is associated with poor care of the mother's own health, and, consequently, with neglect of her child's health. Moreover, maternal depression promotes suboptimal interaction between mothers and infants, which may, in turn, have an adverse effect on the cognitive, social, and emotional development of the child. Such poor interaction leads to hostile behavior; parent-child hostility gives rise to fear and increases the likelihood of aggressive behavior and anxiety in the child. 7 In the present study, the mothers reported that their children were afraid, and this could be considered a limitation, because individuals with symptoms of depression are more likely to draw strong negative conclusions. 32 However, the instruments used for the psychological diagnosis of the mothers were applied by psychologists, and those used to obtain information related to child's dental fear were validated. Parents, especially mothers, can predict their children's dental anxiety level using universally acceptable measuring schedules, especially for young children. 33 Another limitation relates to the selected mothers who were attending the Brazilian public health system for prenatal care. These mothers have lower incomes and fewer years of education than those who receive prenatal care in private health services.
Nevertheless, the present study is unique in its investigation of the association between symptoms of depression/anxiety in mothers and the occurrence of dental fear in their young children. Some studies in the literature have shown a relationship between depression and general fear in children, 8, 34 advancing the hypothesis that depression could also influence dental fear, as was confirmed in our study. Another important strength of this study is the evaluation of maternal depressive and anxiety symptoms at two moments of life. Furthermore, the longitudinal design provided higher data reliability and the opportunity to investigate the exposure before measuring the outcome. Breaking the vicious cycle of fear, anxiety and depression requires a multidisciplinary approach that involves both mental health and community dentistry professionals. It is important that the children of depressed mothers be well cared for, as regards health indicators such as psychological factors, since a negative maternal influence makes these children more vulnerable. The mother-child dyad should be included in healthcare settings. Knowledge of dental anxiety antecedents is needed to design effective community programs aimed at preventing dental fear and its oral health-related consequences. New investigations that can assess dental fear directly in children and measure other outcomes longitudinally may further the findings on the subject.
Conclusion
The symptoms of depression at data collection time and the persistence of symptoms of anxiety in adolescent mothers were associated with dental fear in children. More attention should be given to mother-child dyads in cases when mothers have mental disorders, to prevent them from impairing the general and oral health of their children.
